Translating buccal mucosal graft substitution urethroplasty technique through fellowship training:
A case series in a regional Urology centre
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Abstract
Anterior urethral stricture disease is a relatively common condition affecting
men. Worldwide, there is a preponderance of endoscopic treatment of
urethral strictures compared to urethroplasty, despite the superior outcomes
of the latter procedure. Substitution urethroplasty using buccal mucosal
graft (BMG) has become standard of care in the management of urethral
strictures not amenable to endoscopic treatment or excision and primary
anastomosis (EPA). In this case series, we report our technique and
outcomes of substitution urethroplasty of the bulbar urethra following
subspecialty fellowship training. From December 2019 to July 2020, we
performed substitution urethroplasty in four patients with no immediate or
early complications. One patient did have residual penile urethral stricture
that represented pan-urethral disease. BMG substitution urethroplasty is a
highly promising technique that is easily transferable through reconstructive
urology subspecialty training to equip more Urologists with the expertise to
offer this procedure to eligible patients.
Introduction
Most Urologists are familiar with endoscopic treatments of urethral
strictures including urethral dilatation and direct vision internal urethrotomy.
However, these techniques have only a 50-60% success rate at best, and
should be limited to the management of previously untreated short bulbar
urethral strictures of 2cm or less. In cases of penile, peno-bulbar, multiple,
longer, or recurrent strictures, urethroplasty should ideally be offered as
initial management. Anastomotic urethroplasty, also known as EPA, refers
to the open repair of the urethra by removing the narrowed segment and
rejoining the healthy ends. In general, strictures 2cm or less at the bulbar
urethra are amenable to EPA. Substitution urethroplasty refers to
longitudinally incising the narrowed segment and incorporating graft or flap
tissue material to keep the lumen open. This procedure has become the
gold standard procedure for urethral strictures that are not suitable for EPA
(1). However, there is an over-reliance on endoscopic treatments (2, 3) due
to the lack of expertise in reconstructive urology. Our department audit of all
cases of anterior urethral stricture diseases in 2018 identified that at least 4
cases could have benefitted from urethroplasty as the initial or subsequent
management. Recognising the clinical need to provide a comprehensive
urethroplasty service in a regional Urology centre, our department sent our
lead author for fellowship training in reconstructive urology at St James’s
University Hospital, Leeds Teaching Hospitals NHS Trust. We present our
early experience with BMG substitution urethroplasty for bulbar strictures.
Methods
Between December 2019 and July 2020, we identified patients with urethral
strictures diagnosed on cystoscopy and/or urethrogram. Nine patients had
bulbar strictures suitable for urethroplasty but only 4 patients underwent
BMG substitution urethroplasty, while the rest elected for endoscopic or
repeat endoscopic treatment. The urethroplasty technique transferred
through fellowship training under the Health Manpower Development
Programme (HMDP) is illustrated in Figure 1 and Picture 1. Our initial
experience with harvesting BMG was guided by an Otolaryngologist.

Picture 1: BMG substitution urethroplasty. (A) Pre-op ascending urethrogram with 7mm stricture; (B) Post-op peri-catheter
urethrogram with no leak; (C) Prep to harvest BMG with an ellipse of mucosa marked and Stenson’s duct opening marked with
a dot; (D) A prepped BMG graft; (E) Dorsal placement of graft quilted to tunica albuginea of corpus cavernosum, and dorsal
spatulation of distal end

Results
The mean age of our patients were 42 years (range 27-55 years). Their
stricture characteristics were summarised in Table 1. Among them, 2
underwent augmented anastomotic BMG urethroplasty instead of EPA due
to longer spongiofibrosis segment on intraoperative evaluation than on
pre-op urethrograms, and 2 underwent dorsal onlay substitution
urethroplasty.
Patient
No.

Age
(years)

Indication

Location of
stricture

Urethral
oblitera
tion

Length of
spongiofibrosis

Primary
operation

1

34

Urethral stricture

Bulbar –
proximal

Yes

2.5cm (1cm
obliterated)

AAU

2

53

Urethral stricture,
urethrocutaneous
fistula

Bulbar –
distal

No

4cm

Excision of fistula,
stricturotomy and
BMG urethroplasty

3

55

Urethral stricture

Bulbar – full
length

No

7cm

Stricturotomy and
BMG urethroplasty

4

27

Urethral stricture

Bulbar –
proximal

Yes

2.5cm (1.5cm
obliterated)

AAU

Table 1: Summary of stricture characteristics. AAU – augmented anastomotic urethroplasty

The average follow-up was 4.8 months (range 3-8 months). All patients
healed over 3 weeks without any immediate or early complications. Only
patient 3 had an unsatisfactory flow 3-months post-operation secondary to
residual penile urethral stricture from pan-urethral disease. Half of the
patients had mild post micturition dribbling (Table 2).
Patient
No.

Follow-up
(month)

Post-op
leak

Uroflow
(Qmax/VV/RU)

ED

1
2
3
4

8
5
3
3

N
N
N
N

40/436/35
14.7/228/34
7.9/87/15
26.6/276/0

N
N
N
N

Common complications
Poor
PMD/
Oral pain/
ejaculation
spraying
bleed
N
N
N
N

N
Y
N
Y

N
N
N
N

Table 2: Summary of post-urethroplasty outcomes and complications. ED – erectile dysfunction; N – no; PMD – post-micturition
dribbling; Qmax – peak flow rate (ml/s); RU – residual urine (ml); VV – voided volume (ml); Y - yes

Discussion

Preparation

Identify stricture

Obliterative segment

1.GA
2.Nasotrachea
l intubation
(facilitate
BMG harvest
if needed)
3.Lithotomy
position

1.Perineal incision with dissection in layers
2.Expose bulbocavernosus muscle and
incise in midline
3.Expose underlying bulbar urethra and
mobilise circumferentially
4.Confirm stricture location using:
• Pre- or intra-operative urethrograms;
• Intra-operative urethroscopy
• Rigid cystoscope;
• Semi-rigid ureteroscope;
• Flexible cystoscopy via suprapubic
catheter (for obliterative strictures)

• Length of obliterative
segment and adjacent
spongiofibrosis
• <2cm = EPA
• >2cm = augmented
anastomotic urethroplasty
No obliterative segment
• Dorsal stricturotomy over
16Fr Foley’s catheter and
dorsal onlay substitution
urethroplasty

Harvest BMG

Substitution urethroplasty with BMG

1.Demarcate buccal mucosa
with permissible margin 5mm
from lips and avoid papilla of
Stensen’s duct
2.Give LA with adrenaline
cocktail (1:200,000)
submucosally
3.Incise with scalpel at distal
apex
4.Dissect mucosa from lamina
propria using tenotomy
scissors
5. Hemostasis and oversew
edges of mucosal defect for
heal by secondary intention

1.Prep BMG by defatting and fenestrating on silicone block
2.Dorsal only substitution urethroplasty
• Graft anchored and quilted to tunica albuginea of corpus
cavernosum in dorsal onlay approach as per Barbagli (4)
3.Augmented anastomotic urethroplasty
• Excise diseased segment
• Spatulate both ends of the urethra dorsally
• Augment dorsal aspect with graft
• Ventral urethral anastomosis
4.Insert 16Fr hydrogel urethral catheter as urethral stent
5.Insert 16Fr suprapubic catheter for urinary diversion
6.Hemostasis and place active lantern drain
7.Close in layers

Figure 1: Summary of BMG substitution urethroplasty technique

Post-operatively, we performed peri-catheter urethrogram at 3-weeks post
op to exclude anastomotic leak before removal of catheters. The patients
returned for follow up uroflowmetry assessments and review of common
post-urethroplasty complications such as erectile dysfunction, poor
ejaculation, post-micturition dribbling based on patient self-reports.

Our case series achieved excellent post-operative urethral and graft site
outcomes despite being a newly established service. This demonstrated
that the necessary skills for substitution urethroplasty is easily transferable
through structured training starting with: 1) urethral mobilization; 2) stricture
assessment & decision making; 3) BMG harvesting & preparation; 4)
proximal apical anastomosis with aid of a teale gorget; and 5) graft quilting
& completion of anastomosis. Additionally, our study highlighted how
intraoperative assessment is most critical to accurately identify stricture
characteristics which may alter the final intraoperative decision for EPA or
BMG urethroplasty. Hence, being familiar with substitution urethroplasty
will be advantageous for the Urologist. Limitations of our series include a
small sample size and a short follow-up duration. However, our aim was to
present our positive experience with BMG urethroplasty in a regional
centre rather than compare or prove superiority over other techniques.
Conclusion
BMG urethroplasty is a highly effective and versatile technique that can be
learnt through fellowship and applied successfully even in small centres
with good outcomes. The knowledge and experience with BMG confers
added flexibility and level of preparedness in the field of urethral
reconstruction to manage complex urethral stricture diseases.
Reconstructive subspeciality training should be encouraged to equip more
Urologists with the expertise to offer this procedure to eligible patients.
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